INTRODUCTION
The development and construction of the NICA ion collider is currently in progress at the Joint Institute for Nuclear Research, Dubna [1] . One of the main parts of the accelerating complex will be a booster accelerator providing the preliminary acceleration and cooling of the ion beam. Further acceleration will be performed by the NUCLOTRON circular accelerator. The beam transfer from the booster accelerator to the NUCLOTRON will be achieved by a fast extraction system whose main part is a bump magnet. This article describes variants of the optimal bump magnet and its power supply system.
CHOOSING THE POWER SUPPLY SYSTEM FOR THE EXTRACTION KICKER MAGNET OF THE NICA BOOSTER
One can define the requirements for the extraction magnet taking into account the parameters of the beam and transfer line (Table 1) .
It was proposed to use ten identical magnetic mod ules with ferrite cores as an actuator with forming lines consisting of lumped elements circuits.
The forming lines are commutated by hydrogen filled thyratrons. Each module is connected in a series with a matched load. The vacuum chamber is made out of ceramics coated internally by low conductive mate rial to provide discharging.
The total storage capacitance is 1.2 × 10 -6 F with a stored energy of 625 J.
This variant makes it possible to form a deflecting magnetic field with the required parameters, but it requires excessive energy. 1 The article was translated by the authors.
An alternative is to discharge storage capacitance through the inductance of several magnetic modules connected in a series.
In this case, the total storage capacitance is 0.2 ×10 -6 F with a stored energy of 160 J.
Thus, all the main requirements for a bump magnet can be satisfied with the initial energy decreased by factor four.
A diode resistor circuit connected either in parallel to the kicker magnets or parallel to the storage capac itance can be used to dissipate energy. The simplified equivalent circuit of the pulse generator is shown in Fig. 1 .
Current pulse shapes in the load and damping cir cuit are shown in Fig. 2 .
Calculations show that the unevenness of the cur rent flat top is less than 2% within a 200 ns time interval.
It is possible to significantly improve the evenness by reducing the resistance in the damping circuit. However, the duration of the current flow through diodes is extended in this case, so it is necessary to increase the number of high voltage diodes assemblies.
Current pulse shapes in the load and damping cir cuit with resistance decreased from 3 Ohm to 0.1 Ohm are shown in Fig. 2b .
The flat top unevenness within a 200 ns time interval is less than 1%. The further improvement of the flat top by using this method is not efficient, mostly due to the increase in the current pulse duration through the diodes.
However, it is possible to achieve a better flap top by using an additional correcting bump magnet. A cur rent with an appropriate polarity through the magnet is switched on before or after the main pulse top. A similar power supply system (shown in Fig. 1 ) can be used. One of the main magnets can be used as the cor recting magnet, while the current through other mag nets has to be increased. Abstract-Many versions of power supply systems for NICA booster extraction kicker magnets have been analyzed. They all satisfy the project parameters, but they differ in effectiveness, cost, difficulty in construc tion, and achievable spread of the kick force along the extracted bunch length. The considered variants include different types of capacitive energy storage (forming line and lumped capacity) and kicker magnets (with and without a ferrite core).
Choosing the Power Supply System and Construction of the Extraction Kicker
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This method can make it possible to achieve homo geneity of the deflecting force on the order of a few tenths of a percent in a time interval of a few hundred nanoseconds.
The energy effectiveness of the proposed power supply system for the fast ion beam extraction from the NICA booster and circuit simplicity makes it possible to consider using bump magnets without ferrite cores.
TWO WAYS TO CONSTRUCT THE BOOSTER KICKER MAGNET
We propose the use of a kicker magnet 3 m in length (extraction kicker) to deflect a bunch into the septum magnet. The deflection angle is 12 mrad, the average field is 0.1 T, and the beam center offset is 18 mm.
According to [1] , the aperture of the unified mod ule of a kicker magnet b × h = 140 × 65 mm, which at 
